Since 1994, the emphasis in the provision of health services in South Africa has shifted from hospital-based care to a community-based comprehensive primary health care system, especially important in the management of chronic diseases. However, primary health care professional nurses are not well trained to manage chronic conditions like type 2 diabetes. Therefore, this study aimed to explore the experiences and needs of primary care nurses as a basis for the development of a training programme for professional nurses who care for T2D patients. A qualitative descriptive approach was employed, using individual interviews with primary health care nurses caring for T2D patients in the Ga-Dikgale village clinics. Ethical considerations were observed throughout the study and quality supportive measures were employed. Three main themes emerged from the study findings which address the current practices and knowledge of professional nurses related to care provided to diabetes patients, the challenges experienced by professional nurses during the provision of care to diabetes patients on treatment and their training experiences, gaps and needs. A need for continuing education for professional nurses related to the care of patients with diabetes was identified. The results of this study will be used to develop a training programme to improve the knowledge and skills of professional nurses and to improve the quality of care of patients with type 2 diabetes.
Nurses play a critical role in empowering patients to better manage diabetes through self-care and improving the quality of life of these patients through providing them and their families with the required information and consultations (Vissarion, Malliarou, Theofilou, & Zyga, 2014) . Enhancement of the glycemic control and quality of life of those afflicted with diabetes requires the incorporation of education in the treatment modality, aiming to teach diabetics the methods by which they can live with and manage their disease daily (Burke, Sherr, & Lipman, 2014) . Previous research has shown that behaviour change counselling integrated into routine primary care is effective in assisting patients to change their risky behaviours (Murphy, Mash, & Malan, 2016) .
Lack of knowledge and inconsistent practice pertaining to T2D diagnosis, evaluation and management among professional nurses, long intervals between patient visits and limited consultation time, resulting from overwhelmingly heavy patient loads constitute major impediments to the attainment of diabetes-related goals of (Roumie, Elasy, Wallston, Pratt, Greevy, Liu, Alvarez, Dittus, & Speroff, 2007) . Educational programmes for nurses with a focus on reducing the risk factors of diabetes, monitoring and controlling blood sugar levels and diagnosing, preventing, and treating hypo and hyperglycemic states are required (Peimani, Tabatabaei, & Pajouhi, 2010) . Nurses should be able to: screen patients for early identification, recognise and initiate corrective measures for inadequate treatment regimes, help patients set and achieve therapeutic goals and assess diabetes-related complications as they arise (Levich, 2011) .
Prior research in the Ga-Dikgale area reveals that nurses lack training in chronic disease management. The nurses attended supplementary training programmes on HIV, TB, Child Health but little on diabetes, hypertension, mental health or cardiovascular diseases. This indicates that there is a need for the training of professional nurses who care for patients with diabetes in the Ga-Dikgale village clinics. However, to develop a context-specific training programme for those nurses, their specific knowledge gaps and training needs need to be identified (Maimela, Van Geertruyden, Alberts, Modjadji, Meulemans, Fraeyman, & Bastiaens, 2015) . Therefore, the objectives of the study are to:
• Explore and describe the experiences of professional nurses related to care provided to patients with Type 2 diabetes;
• Identify the training needs of professional nurses regarding Type 2 diabetes.
Method
The research reported on in this paper is part of a larger study which aimed at the development of a training programme for primary care nurses on T2D in rural clinics in South Africa. In the first stage, a situational analysis was conducted, employing a mixed method approach, making use of the complementarity of qualitative and quantitative research methods to get insight into the knowledge, experiences and training needs of these nurses (Fetters, Curry & Creswell, 2013) . This paper reports on the qualitative part of the research. A descriptive qualitative study approach was adopted to explore and understand the experiences and learning needs of nurses taking care of patients with diabetes in the Ga-Dikgale village from their perspective.
Study Site
The study was conducted in the rural area of the Ga-Dikgale village in Limpopo Province, South Africa. The Ga-Dikgale village is situated in the Capricorn District, which is approximately 50km northeast of the capital city of Limpopo Province, Polokwane. The study was conducted in the three primary health care clinics: Sebayeng, Seobi and Dikgale which provide comprehensive integrated health care to the community.
Study Population and Data Collection
The population eligible for this study was primary health care nurses working in the three clinics and having at least two years' clinic experience caring for patients with diabetes. A total population of purposive sampling was used to select the participants because all 27 participants met the selection criteria.
Semi-structured, one-on-one interviews with an interview guide (see Appendix-) were used to explore and describe the knowledge and practices of the professional nurses caring for patients with diabetes in the Ga-Dikgale village clinics. A semi-structured guide was developed by ES (female professional nurse, who had basic training in qualitative research) in collaboration with TM (professional nurse, experienced qualitative researcher) and HB (medical doctor, experienced qualitative researcher). The guide consists of three main questions (Table 1) . Interviews were conducted by ES, who is working as a hospital nurse caring for patients with diabetes in another province in South Africa. This meant that she did not know the study participants. In the preparatory phase of the research, ES was in contact with the head nurses of the different clinics. Permission was asked to approach the nurses to invite them to participate in the study and to conduct the interviews during their working hours at the clinic. The individual interviews were voice recorded and field notes were written for the aspects that could not be captured by the voice recorder. Probing questions were asked to clarify issues during the interview sessions. A total of 18 professional nurses who were available during data collection were interviewed. Eight professional nurses were on their rest days and one was on leave during data collection. Sufficiency of the collected data was checked to ensure credibility and the second round of data collection was conducted where a total of 23 professional nurses were interviewed until sufficient data were available for the study. Interviews took between 25 and 40 minutes. 
Data Analysis
Data were analysed using a thematic method of data analysis, combining both deductive and inductive coding. The main interview questions were used as an initial coding frame. The researcher read and re-read the transcripts several times to be familiar with the entire body of data before continuing with the analysis. After that, descriptive coding was undertaken, labelling relevant pieces of text and producing a list of descriptive codes. Data was put back together in new ways, making connections between codes and grouping similar codes into broader themes and sub-themes. Further grouping of the emerging ideas into sub-themes was carried out using constant comparison. Ideas from additional interviews were added and coded interviews were reread to ensure that they were comprehensive. During the whole coding process, regular discussions were held with the research team (ES; TM; HB) to support trustworthiness (King & Horrocks, 2010) .
Ethical Considerations
Ethical clearance was obtained from the University of Limpopo Research Ethics Committee (TREC). The study ethical clearance reference number is TREC/37/2016: PG. Permission to collect data in the health care institutions was obtained from the Limpopo Province Department of Health Research Ethics Committee. Informed consent was obtained from all participants before the start of each unstructured interview session. The aim and nature of the study were explained to the participants before data collection and they were informed that results would be used for scientific purposes and might be published. The names of the participants were not used and numbers were allocated to each participant to ensure anonymity. Only the researchers have access to the data obtained to maintain confidentiality (Holloway & Galvin, 2016) . Interviews were conducted in private rooms away from distractions to ensure privacy.
Results
In total, 23 nurses were interviewed. Interviews took an average of 25 to 40 minutes. Characteristics of the participants are described in Table 2 . The interview data were grouped in three main themes (Table 3) : Current practices and knowledge of professional nurses related to care provided to diabetes patients on treatment, Challenges experienced by professional nurses during provision of care to diabetes patients on treatment, training experiences and gaps and needs. According to participants, patients are referred to the next level of care, based on the signs and symptoms that they present with when consulting the clinic. The signs and symptoms that the patients present with include: high glucose levels, dizziness, dry mouths, blurred vision and others. When referring patients, the referral note should outline the reason for referral. The participants mentioned what should be included in the referral i.e., patient's history, findings from the assessment and tests carried out and medication that the patient received before referral.
"If there is a problem we refer them to the hospital, for example, if a patient says l usually feel dizzy or has blurred vision after taking medication we advise the patient to go to the hospital and see the doctor because we are not sure what it is the cause" [nurse 3]. "Eeh, the contents we talk about what you find to the patient, the history and even my assessment. Whether there is a dry mouth for an example. You indicate everything there also even indicating the blood sugar level and treatment given [nurse 13].
The findings reveal that multidisciplinary team services and resources are available at the clinics to support the health services rendered to patients with diabetes. The multidisciplinary teams include the doctor, dietician and the pharmacist. The services of the multidisciplinary team occur on different dates. They may be weekly, monthly or fortnightly. According to the participants, there are scheduled days for doctors to visit the clinics and see patients with diabetes and also to give support to professional nurses. 
"If you see that he comes in the consulting room you ask a question to check if he understands what you have told them in the morning when giving health education and the dietician is there if you find that this patient needs to be referred, we refer him immediately to the dietician to be seen by the dietician" [nurse 2].
The clinics receive support from the laboratory services every day, except weekends and holidays and the pharmaceutical services every week. The nurses collect specimens from patients, and the laboratory services come and collect the specimens for testing and bring the results back. The pharmaceutical services from the hospital visit the clinics to dispense medication that is not stored in the clinic. This includes insulin injections and oral medication.
"Yes, National Health Laboratory Services (NHLS) is coming every day from Monday to Friday. Weekends they are not coming. If the patient comes during the weekend we encourage them to come early in the morning Monday" [nurse 3].
The level of knowledge differs among the participating professional nurses: some lack of knowledge while others are knowledgeable about diabetes.
"Normally if the patient is newly diagnosed we refer them to the diabetic nurse so that they should go for training regularly or they need to be health educated by a person who knows this condition [nurse 13].

Theme 2: Challenges Experienced by Professional Nurses During Provision of Care to Diabetes Patients
Several challenges were experienced and described by the participants, linked both to the patient and to the healthcare system.
Challenges related to the patient
The findings reveal that professional nurses experience challenges during the provision of care to patients with diabetes. Some challenges affect the patients' blood glucose levels and lead to complications related to diabetes. The attitudes, behaviours and other personal characteristics of patients contribute to poor treatment outcomes, lack of adherence to treatment and complications related to the disease. These may include: denial and misconceptions, continued risky behaviour/non-adherence to advised treatment and lack of knowledge and self-care skills.
Denial and misconceptions displayed by the patients retard progress and lead to treatment failure. Sometimes patients, after being diagnosed with diabetes, go into denial and think that they have been bewitched. They go to the traditional and faith healers for help and stop following the medical advice and taking their medication. The participants think that patients' continued risky behaviour and non-adherence to advised treatment lead to uncontrolled blood glucose levels and complications related to diabetes. Patients are taught what to eat and what not to eat, when to come for follow up visits and how to take their medication. However, they still adhere to the risky practices of not following the instructions of the health care professionals. This happens especially during social events and funerals when some patients with diabetes do not adhere to the medical advice that they have been given. This may lead to patients presenting with uncontrolled symptoms which may lead to complications. The findings reveal that the patients' socio-economic context may lead to difficulty in adherence to treatment and related medical advice. Lack of money for transport when referred to the hospital for further management by the doctor or other medical teams and lack of support from family members lead to poor adherence to treatment and medical advice. Nurses indicated the importance of knowledge and self-management skills and the fact that some patients possess knowledge and skills regarding diabetes and others do not. Knowledgeable patients seem to take their medication as prescribed and they follow medical advice and make good progress. Their blood glucose levels on Vol. 11, No. 7; 2019 follow up visits are controlled and they do not show signs of non-adherence and complications of diabetes. 
"Some patients do not comply even if you try to teach them and they don't care what they eat and the other thing is
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"I am not sure maybe the patients do not understand when we teach them about diabetes. Maybe we are not giving them enough information I don't know. They forgot what we teach them, some of the patients come high HGT sometimes 19 and above. They claim to be taking the treatment regularly, they don't adhere to the education we give them about diet, sometimes you find that the sugar is either high or low" [nurse 6]. "My experience is that most of the patients are unable to adhere to the treatment especially males. They sometimes forget to take their medication as prescribed; they lack self-management strategies. When you try to find out the reasons for non-adherence you are told that they have forgotten" [nurse 2]. "Some of the patients they don't know how to use pen insulin and they don't want it they refuse it they just want the syringe one" [nurse 2].
Challenges related to the organisation of care
The study findings reveal that there are challenges related to the organisation of health care in Ga-Dikgale village clinics. There is a shortage of some of the equipment used for the care of patients with diabetes. This makes it difficult for nurses to function as expected. Some clinics are short of equipment like glucometers, glucostix and blood pressure machines which are necessary for the baseline monitoring of the patients. In some of the clinics, the equipment is available but is non-functional. According to the participants, it takes a long time to replace and repair the broken equipment. The challenges related to the organisation of health care delays the proper assessment and management of patients.
"Sometimes we also don't have the resources to care for the patients. Like for an example, the HGT machine become broken and we don't know what to do or the test strips are not there" [nurse 17]. "The challenges that we come across sometimes the machines are not working and the patient coming to the clinic are not tested for their glucose level that day. You just give the medication but you don't know how blood glucose today. If there is a problem we refer them to the hospital, for example, if a patient says l usually feel dizzy or has blurred vision after taking medication we advise the patient to go to the hospital and see the doctor because we are not sure whether it is hypoglycemia or hyperglycemia" [nurse 3].
The study findings revealed that there is sometimes a shortage of medication in the clinics which leads to poor patient outcomes, medication errors and delayed or cancelled care. Sometimes patients are sent home and advised to come for medication on certain dates.
"Ok, we care for diabetic patients every day and sometimes we are experiencing a shortage of diabetic treatment at our facility, for an example Glucophage but we do ask from other facilities" [nurse 9]. "The challenge is that sometimes we don't have medication for diabetes in the clinic. You find that we have got one or two and the other medication is not there. And sometimes the blood glucose machine is not working and it becomes difficult to measure the blood sugar" [nurse 10].
The study findings reveal that there is a lack of dieticians in some of the clinics. Patients from the clinics that do not have dieticians are referred to the hospital, or to the other clinics, to be seen by the hospital dietician. The clinics have guidelines and protocols that should be followed during the care of the patients but, due to the shortage of resources, nurses are unable to adhere to the available guidelines and protocols.
"Yes, we do have guideline but we don't have the equipment to monitor patients like blood pressure machine and glucometers. We tell patients to come back the following month for follow up and monitoring" [nurse 17].
Availability of teaching aids would assist patients to understand their condition better. One participant confirmed that the use of teaching aids when offering health education to patients makes them understand and take an interest in knowing more. Looking at teaching aids enables them to ask questions.
"There was a day when l was teaching patients about diabetes and l saw them looking at me. I was using something like a book which l found from one of the doctors. I showed the patient a poster from the book and they were anxiously looking at the posters to show that they want to know more about diabetes. I showed them the pancreas and l told them that the organ l am showing you is found in your body. I wish to have posters so that l can use to show them where sugar comes from or a doll to use in the morning when we give health education to use and demonstrate with it. Like if you have posters you will be able to show them the organ that leads to diabetes. You will show them and touch the part that is sick in the body that makes a person to be diagnosed as having diabetes. If possible show them the pancreas and tell them how does this lead to diabetes" [nurse 2].
Theme 3: Training Experiences, Gaps and Needs
The study findings reveal that most participants had not received training about diabetes other than during their basic training to be professional nurses. In the three clinics, only one professional nurse had attended diabetes training. The training was arranged by a private services provider. Participants think that the scarcity of diabetes training programmes leads to mismanagement of patients. The participants do not have confidence in what they are doing when they take care of patients. One participant confirmed receiving training in the form of a workshop on two occasions while employed as a professional nurse. According to the participant, the knowledge gained during the basic training courses helped understand the condition and manage the patients effectively. She is now able to feel for the patients because in the training they were made to act like a patient with diabetes. According to the participants, it is important to attend diabetes training courses to improve patient care. 
Training Needs
The participants confirmed the need to receive training about diabetes. Also, they mentioned other topics that they wanted to receive training on. According to the participants, training would build their confidence when providing care to patients. Currently, they rely on the Essential Drug List (EDL) provided by the Department of Health and are not conversant with changes and new treatment protocols.
"Yes, l feel there is a need to learn more about diabetes because we rely on EDL only. Since things are developing and we find that we still use the old regimen and not the recent treatment protocols" [nurse 10]. "Yes, I think there is a need. Because now we are using the information that we got from training and things are changing, they must keep us updated with the new developments about diabetes" [nurse 15].
Participants listed the different topics they needed to be trained on. The listed topics include anatomy and physiology of diabetes, identification and management of complications related to diabetes, assessment, how to assist patients to self-manage the disease, coping strategies, diet, exercise and treatment adherence. Participants gave different opinions about what form their training should take. Some participants would prefer in-service training, while others would prefer the training to be in the form of a workshop. Further, the participants indicated that other categories of nurses should be trained about diabetes because patients are first seen by them when checking vital signs before they are seen by professional nurses or doctors.
to the next level of care (Swart, Pretorius, & Klopper, 2015) . This article aims to present the findings of a qualitative study of the experiences and training needs of primary care nurses in caring for patients with diabetes and to indicate how these needs will inform the development of a training programme. The findings correspond with previous studies which find that, although professional nurses at Ga-Dikgale clinics are at the forefront in the care of patients with diabetes, they lack the knowledge and are poorly trained in the management of chronic diseases, including the management of diabetes (Maimela et al., 2015) .
This study highlights the great need for training in diabetes management and the care of patients with diabetes. Study participants indicated that as the front-line health professionals they have a vital role to play in the initial management of patients with diabetes in primary health care settings. They are responsible for the administration of medication, giving care to patients with diabetes, educating patients about the diabetic treatment regimen and lifestyle changes and this is in line with previous research conducted by Uğur, Demir, & Akbal, (2015) . The study findings indicate that there is a need to improve the knowledge and practice of professional nurses, particularly in the care of patients with diabetes, through continuous training.
In South Africa, the basic nurse training curriculum includes training about non-communicable diseases including diabetes and hypertension. According to the Nursing Act (2005), nursing education and training across South Africa are responding to changing needs, developments, priorities and expectations in health and healthcare. Nurses need to be equipped with the knowledge and skills to improve the health and wellbeing of patients and their families.
The study findings indicate that inadequate knowledge and practices related to the care and treatment of patients with diabetes give rise to poor patient outcomes. Despite the increased number of patients with diabetes in Ga-Dikgale, the training of nurses on the care of these patients is not been considered effective. The majority of participants revealed that they only received training about diabetes while they were training to be professional nurses and, since their being employed as professional nurses, they have not attended any workshop or course on diabetes. The study conducted in the Ga-Dikgale village clinics by Maimela et al., (2015) reveals that nurses attended training on HIV, TB, Child Health but little on diabetes, hypertension, mental health or cardiovascular diseases. In the clinics, the visiting doctor's support and initiate treatment of the newly diagnosed patients and nurses refer all newly diagnosed patients to the doctor for the initiation of treatment because of their lack of knowledge on how to initiate treatment.
In South Africa, the structure of the healthcare system comprises different levels, from the most basic services at Primary Health Care (PHC) level to the most sophisticated at tertiary levels of care. A holistic approach in caring for patients with diabetes, including collaboration with other health care professionals, is needed (Ofori & Unachukwu, 2014) . The studies reveal that when there is a need, patients have to be referred to other health care professionals and other levels of care for further management. Patients are usually referred to using a letter which states the reasons for referral. This referral letter acts as a permission slip to allow the patient easy access to treatment by a specialist at the hospital level. As soon as the problem for which a patient was referred to is solved or under control, the patient moves back to the clinics.
Nurses at the primary level of care should know how to refer to the next level of care and what and how to write the referral note. Participants also mentioned that, as they lack knowledge of how to manage complications related to diabetes, they refer patients with complications to the hospital to be seen by the doctor. The participants feel that it is good for patients to be referred for major complications that cannot be handled at the clinic level but that in minor cases, the nurses should be empowered to handle those cases at the clinic level.
This study has highlighted that there are several misconceptions about diabetes. Even when patients do know and understand the biomedical origin of diabetes, some patients still attribute the cause of the disease to supernatural forces like witchcraft. This is in line with the study conducted by Hjelm & Nambozi, (2008) and Rutebemberwa, Katureebe, Gitta, Mwaka and Atuyambe, (2013) . The common belief that the disease is attributed to witchcraft often lead to poor adherence to prescription, increases the risk of relapse, poor therapeutic outcomes and needless mortalities (Mattke, Haims, Ayivi-Guedehoussou, Gillen, Hunter, Klautzer et al., 2011) .
The study further reveals that nurses have the primary role of empowering patients to better manage diabetes through self-care, adherence to treatment and the prevention of complications. This corresponds to the findings of other studies (Tol, Alhani, Shojaeazadeh, Sharifirad, & Moazam, 2015) . According to Taruna, Juhi, Dhasmana, Harish, (2014); Brown & Bussell, (2011) poor medication adherence seems to be a significant barrier to the attainment of positive clinical outcomes among diabetes patients. Patient non-compliance is not only limited to the failure to take medication, but also to the failure to make lifestyle changes, undergo tests or keep appointments with physicians (WHO, 2016) .
patients would support, encourage and teach each other self-care skills, the eating of correct food, exercising, coming for follow up treatment and taking their medication as prescribed. According to WHO, (2009) empowering patients with diabetes to be active participants in their care, requires skill and knowledge on the part of the primary health care nurses. Professional nurses have a responsibility to teach patients about adapting to a balanced diet, weight control mechanisms, the symptoms of hypoglycemia and hyperglycemia and their approach, providing a balance between the food intake and the amount of daily medication and activity, daily examination of the feet for possible ulcers, controlling blood pressure and cholesterol, visiting a physician on a regular basis for eye examinations and renal function testing.
Implications for Practice
The study findings imply that the only way for the patients to receive quality comprehensive care is to empower nurses through training to update their knowledge and practice related to diabetes. The Department of Health should acknowledge and support the need for continuous training of nurses in the PHC sector as the priority to enhance the knowledge and skills of the nurses. Training may be in the form of workshops and in-service training, formal or informal. Options for incorporating other categories of nurses into the training should be explored as they have a key responsibility to teach patients about the disease.
Trends in diabetes management are constantly changing and so nurses should be trained to acquire new information and new ways of caring for the patients with the disease. New guidelines and protocols to support knowledge and practice should be made available and their implementation should be monitored by the Department of Health. Continuous follow-ups and evaluation of the services provided by professional nurses should be conducted. Availability of essential functional medical equipment for patient care in the PHC clinics should be ensured. Lack of knowledge and non-functional equipment in the PHC facilities leads to compromised nursing care of patients with diabetes. On the positive side, nurses indicated that they consult colleagues and the doctors in the hospital if they encounter problems related to patient care. They also use EDL. The clinical guideline is available in the clinics for reference during the management of patients with diabetes. However, this also illustrates the lack of ('ready to use') knowledge, although it does indicate a relevant coping strategy to increase knowledge.
Strengths and Limitations
Total purposive population sampling was performed the researchers were able to gain insight into practices and needs from all but one nurse from the three clinics. This gives a good basis to tailor the training to specific needs.
At the same time, the limitation of the study to the three clinics of the Ga-Dikgale village is a weakness. However, a thick description of the study context and the explicit quotes support other researchers in judging the transferability of the results. It was difficult to recruit the participants for the interviews because of their workload in the clinics, and some managers were not willing to release the participants. Some of the interviews were short and the researcher had to conduct a second-round data collection session to reach sufficiency.
Conclusion
In conclusion, the study reveals that the professional nurses who participated in this study had diverse responsibilities related to patient care at the primary health care level. They have a certain level of knowledge of diabetes, however, some areas still need to be improved to enhance the quality of their care. As a result, continuous training to strengthen skills and knowledge in those domains is necessary. Training in the form of workshops, in-service training and refresher courses should be provided for all categories of nurses to prevent mortalities related to the disease. Nurses should be trained in managing newly diagnosed patients by initiating treatment, educating them on self-care, the importance of adherence to treatment, diet, lifestyle and coping strategies for people living with the disease.
Also, improved collaboration with other health professionals and the provision of functional equipment for use in the care of patients is important to improve the standard of care. A multidisciplinary team approach to care improves patient clinical outcomes through the development of an agreed treatment plan. Furthermore, it shortens the timeframes from diagnosis to treatment.
Lack of knowledge and non-functional equipment not only lead to poor health outcomes but also cause frustration in nurses. There is a need to support professional nurses in the primary health care setting by providing functional medical equipment and making sure that medication is always available.
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